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I. ABIXTIC ACID PBOM AHSRICM ROSIB 
Preparation of Abletlo Aold Aooordlng to 
FlUoklger^a Method 



Ten kilograms of oonmerolal rosin were obtained 
from the storeroom and broken into small lumps so as to be 
oonreniently handled. The rosin was then placed in suit- 
able flasks and treated with 70 p. o. alcohol according to 
the method followed by FlUckiger. 

The first solid material that settled out from 
the alcoholic solution of rosing was separated by filter- 
ing and subsequently dissolred in 96 per cent alcohol. 
This solution was then allowed to eraporate slowly in a 
crystallising dish. The solid that crystallized out was 
separated by the force filter, dissolred in hot alcohol 
and re-crystallized. The acid obtained was put into a 
bottle. From time to time the alcoholic solution of 
rosin was heated on a water bath, the alcoholic vapor be- 
ing condensed by means of a reflux condenser. After a 
few weeks more of the impure abiotic acid settled out of 

(1) Joum. f. prackt. Chemie. , 101,(1867) p. 236. 
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2. 
the solution. The solid material nas separated In 
erery case by filtration followed by gently washing the 
aold with a small amoimt of aloohol, then re-orystallls- 
Ing the aold from 95 per oent aloohol. 

By snooesslTe orystalll sat Ions extending orer a 
period of three months about 200 grams of resin aold were 
obtained In fairly pure oondltlon. This was plaoed In a 
glass stoppered bottle and labeled material *A*. 

During the first orystalllsatlon from aloohol 
only the purer aold was re^dlssolred. The Impure solid 
was set aside In eaoh ease and finally mixed with that 
obtained from the aoetlo aold orystalllsatlon whloh see. 

Approximately 200 grams of eqxutlly pxu:e abletlo 
aold were oontamlnated with oopper when the flask oontaln^ 
Ing the aloohollo solution of the aold broke and the eon- 
tents ran Into a oopper water bath. As muoh of the 
material as oould be saved was dried and plaoed Into a 
flask. This was labeled material *B**. 

The aloohollo filtrates » left after filtering 
off the pure abletlo aold, were plaoSd In a large jar 
and allowed to stand for several weeks. During this 
time very little aold separated. By the addition of a 
*few oublo oentlmeters of hydroohlorlo aold at the sugges- 
tion of Mr. Blllngston about one poimd of aold settled 
out In less than a week. The aloohollo filtrate was 
plaoed In a separate glass Jar and labeled material **C**.j 
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(The solid material separated by filtering was dls- 
BOlred with alcohol^ but turned a deep brown oolor. The f 
solid material crystallising out was taken up with aoetlo 
aold. The aloohollo filtrate obtained by the last filtra- 
tion was mixed with the aoetlo add filtrated and the result* 
Ing mixture was set aside for one month. The acid separat- 
ing out In this time was dissolved In aoetlo aold and re- 
orystalllsed. The Ingdure aold so obtained was dried, put 
In a glass bottle labeled material ^^. 

The yield of Impure abletlo aold In this separa- 
tlon together with the Impure aold that was set aside from 
the former aloohollo orystalllsatlons amount to approx- 
imately 800 grams. The mother liquor obtained In this 
oase was put In a glass bottle and labeled material ^'E*'. 

Approximately 10 per cent of the original rosin 
was reooTered as resin aoldSt varying In quality from the 
transparent triangular crystals of the fairly pure acid 
to the yellow substance obtained In the last separation. 

Double Decomposition Between 
lead Able tat e and Organic Halldes 

Approximately fifty grams of the pure resin acid 
were ground to a fine powder and mixed with strong alcohol. 

To this part was added some ^''^ 'alcoholic lead subacetate. 

(1) Hot enough lead acetate add had been added, hence 
product ''A'* Is presumably a mixture of lead abletate and 
abletlo acid. ^^ C^f^r^n]c> 
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The BOlld material was allowed to settle and then separ- 
ated, dried and set aside for farther use. Labeled mater- 
ial '^A''. 

This lead salt was prepared with the intention of 
treating it with the halides of hezane, heptane and allied 
esters. Shortness of time prerented any experiments be- 
ing worked out in this oonneotion. 

Six grams of abietio acid were obtained from Mr. 
SLlingston for some preliminary work. The aoid was thorongh- 
iF powdered t dissolred in aloohol and lead aoetate added. 
The preoipitate after settling was dried and set aside. 

Dioarvaorol Diiodide 

Two grams of lead abietate were plaoed in a 
test tube and to this was added a few com. of aloohol. One 
gram of dioaryaorol diiodide was shaken up with the aloohol- 
io mixture. After heating with the reflux oondenxer for 
one-half hour, the mixture apparently oontained unohanged 
lead abietate as well as lead iodide. 

Hexyl iodide 

Squal Tolumes of lead abietate and hexyl iodide 
were put in a flask and heated xuider a reflux oondenser one 
half hour. A yellowish preoipitate settled out, this was 
filtered off, mixed with more lead abietate and refluxed 
one-half hour more. A yellowish powder settled out. This 
was separated by filtering. The two filtrates so far ob- 
tained were plaoed in a small beaker and allowed to evapor- 
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5. 
ate Blowly. The resin left upon eraporatlon had the ap- 
pearance of a thickened ramleh and was of a brownish 
oolor. 

Approximately one gram each of the aoetates of 
copper* cadmiim, calcitmt silver and sine was put into sep- 
arate flasks and 10-16 com. of alcohol added. Heat was 
applied nntil a saturated solution of the salt was obtained. 
The undissolved portion was filtered off and thrown away. 
The alcoholic solutions were put in separate test tubes 
and about one-half a gram of lead abietate was added to 
each one. The mixture was allowed to stand several hours. 

In the case of the cadmium acetate a precipitate 
was produced* copper acetate gave a heavy precipitate also. 
Calcium acetate gave only a slight cloudiness. In the 
case of the silver &ialt there was a suspicion of a precip- 
itate. The sine salt gave a clear white precipitate. 

II. BESIN ACIDS FBOM DIGGSR8 PIBB 

Separation of the Oleoresin 
" TSto VoiatTEe Oil & KeHn " 

The method used was the same as employed for the 

general examination of all oleoresins. 600 grams of the 

crude resin were distilled with steam in a tared 1.6 liter 

balloon flask, with a Zjeldahl connecting bulb tube placed 

between the flask and condenser to prevent any rosin from 
being carried over mechanically. The rosin left in the 

flask was kept heated until all the water had been expelled* 
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oare being taken that the temperature did not exceed 146^. 
When bubbles oeased to form on the surface of the roslnt on 
agitation* the remoTal of the water was considered complete. 
The rosin was then strained through two layers of fine 
muslin* and that which adhered was completely removed by 
extraction with chloroform* The Tolatlle oil was sep- 
arated from the water and carefully dried. 

Fractional Precipitation of the Resin Acids 
in the Form of TEelr Lead Salts 

Another portion of resin from Diggers pine was 
dissolred in alcohol* filtered* and placed in a large wide 
mouthed bottle. Six fractional precipitates of the lead 
salt were made by adding lead acetate (alcoholic). After 
the sixth addition of lead acetate and the remoral of the 
corresponding precipitate no more lead salt was thrown 
down by the addition of lead acetate. 

The fractional precipitates were properly 

labeled and the metallic lead determined as lead oxide* 

was quantitatively formed in each case. 

Per cent as PbO. 

I. II. 

Precipitate TSo. I 4.90 p.«* 4.82 p.c."B* 

Precipitate Ho. II 10.81 " 10.74 " '•C" 

Precipitate Ho. m 14.66 •» 14.64 *• *»])•» 

Precipitate Ho. IT 18.46 " 18.40 " "B" 

Precipitate Ho. 7 19.32 " 19.28 •» ••?'• 

Precipitate Ho. YI 20.66 *» 20.61 " "C* 
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The filtrate from the lead acetate preolpltatlon 
was treated as follows: 7raotlonal precipitates were ob* 
tained (H.I.J.E.L.) by adding lead sub-acetate until no 
further sub-acetate was obtained and then the mother liquor 
was set aside in a cool place and left sereral weeks. Grad- 
ually a white crystalline solid was found deposited upon 
the sides of the bottle. {^^). Upon a quantitatire de- 
termination of the lead as oxide in the compound so formed 
it was found to be 62.3^ FbO. This is approximately the 
same as the theoretical percentage of lead oxide corre- 
sponding to the sub-abietate. ^020^27^2)* 2\>0. 

Regeneration of the Resin Acid 
from the Lead "?arr>)y means of: 

The lead salt obtained from the sixth precipit- 
ation (^'G**) with alcoholic lead acetate was used to secure 
a resin acld« 
!• Hydrogen Sulphide , 

An attempt to regenerate the acid by precipit- 
ating the lead as sulphide from the alcoholic mixture gare 
only amorphous products. 
II. Sulphuric Acid . 

100 grams of the lead precipitate (No. 6) were 
trftftted with double the amount of sulphuric acid as ethyl 
sulphate necessary to precipitate the lead in the sample. 
The mixture was stirred and allowed to stand over night. 
Th9 solution was filtered and the precipitate thrown away. 
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The filtrate after standing eereral days did not glre 
any crystals. 
III. Hydrogen Chloride . 

Another 100 grains of lead preolpltate were treat- 
ed with a hydroohlorlo aold solution of aloohol. An eqidr- 
alent quantity of this solution was added to the lead salt« 
The preolpltate was filtered off and the filtrate was set 
aside and allowed to eraporate slowly. After about two 
weeks orystals were ohserred In the mother liquor. The 
syrupy liquid surrounding the orystals was remored by wash- 
ing with a mixture of aoetlo aold and acetone. The resin 
aold was taken purified by re -crystallising from pure 
acetone. 

The melting point was found to be between 
146-160^C^, after the third crystallization. 

SeTeral solrents were used for the purification 
of the resin aold. The following were used: Acetone « 
amyl alcohol « ethyl alcohol, methyl alcohol « ether* chloro- 
form, ethyl acetate and acetic acid. All but the acetone 
proYed to be unsatisfactory for the separation of the 
mother liquor from the resin acid. 

Distillation of Hesln under Diminished Pressure 
^ and Preparation of Crystalline Resin AoISl 

The experiment for obtaining a resin acid by 
means of diminished pressure was carried out successfully 

by using the resin and oleoresln In a similar manner. The 
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resin was dissolyed In aloohol and the solution was tlien« 
filtered. The resin obtained after the eyaporation of the 
aloohol was olear and quite hard. The oleoresin was not 
previously heated but distilled as it came from the trees. 

100 grams of material were used in each experi- 
ment. The distillation was oarried on in an ordinary 
round bottom distilling flask. The distillate started to 
come oyer at a temperature of about 220^. In the case of 
the resin, the maximum temperature was reached at 240^, 
while the oleoresin could be distilled to 260^ without any 
decomposition. The pressure in both cases was kept fair- 
ly constant at 18-20 mm. 

The distillate upon cooling became yotj hard in 
both cases. That obtained from the resin was taken up 
with acetone and slowly allowed to evaporate. In a few 
days crystals were observed in the mother liquor. The 
supernatant liquid was removed by aloohol and after dry- 
ing, the resin acid on the force filter, it was re-crystal- 
lized from pure acetone. The melting point in both resin 
acids was found to be 152^-156^ C. Labeled ''A". 

III. THE RBSIU ACIDS PBOM CAHADA BALSAM 

History of Canada Balsam 
It has been assumed that the Canadian Indians 
were acquainted with the exudation commonly called Canada 



Digitized by 



Google 



Digitized by 



Google 



10. 
balsam; -^ 'and that the French, in whose possession Canada 
remained iintll the year 1763 '^were probably acquainted with 
Canada balsam long before this period. **f 2) Indeed we are 
Informed that specific references to this balsam are found 
In the ^Istolre de la Nouyelle -Franc e** by lllarc Lescarbot, 
who trareled In Canada In the years 1606 and 1607.^^^ How- 
CTer, a careful scrutiny of the statements of Lescarbot 
referred to, do not reveal that such Is necessarily the 

case* Moreover, a careful perusal of the ayallable liter- 

(4) 
ature pertaining to Hebert, apothecary and first perman- 
ent settler of Canada, cmd of Glffard, surgeon and In a 
measure a successor to Hebert as medical adylsor of the 
colony, do not reveal that these men had any knowledge 
of Canada balsam. Such being the case, we are not sur- 
prised that whereas the references to firs In the accounts 
sent by the Jesuit missionaries to their superiors are 

(1) Grlldemelster und Hofftoann, Die aeth. Oele, 2nd. 
ed. , p. 105. 

(2) Fluecklger, Pharmacographla, p. 612. 

}3) Tschlroh and Bruenlng, Arch, der Pharm. 238, p. 488 
3) See also Glldemelster, k. c. p. 105« 

(4) See Bibliography: Lescarbot, 1612. 
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mamerousi^one of them baar on the subjeot of the balsam 
Itself. 

The first known statement that oan be oons trued 

with reasonable probability as applying to Canada balsam 

12) 
appears to hare been made by Boucher^ ' in his History of 

Sew Pranoe first published In 1663. 

When we learn that Canada balsam was a **ourrent 
artiole of pharmacy*^ in Strassburg as early as 1769, we 
are suprised to learn that it is not mentioned by Peter 
Ealm who toured Hew Franoe as well as the British colonies 
during 1748-49. At least Fr. Hoffinann who roTiewed the 
pharmaoeutioal aspects of the report of this naturalist ^^' 
makes no mention of it. This is all the more remarkable * 
since Ealm enjoyed the company of Dr. Gaulthier^ 'while in 
Quebec and the surrounding country. He did, howeyer, 
take notice of the pitch kilns at the Bay of St. Paul; ' 

Hew France being a French colony, we naturally 
would seek for the earliest references to Canada balsam 
in the pharmaceutical treatises by French authors. Yet 
as Fluckiger''' 'points out, no mention of it is found in 

(1) See index relume to the seTenty-one relumes of 
Thwaites* Jesuit Helations. 

(2) See Bibliography: Boucher, 1664. 

(Z) Fragmentary notes from the reports of two early 

naturalists on Horth America. PH.Eer. 16. p. 260. 
(4) Pharm. Her., 11, p. 
(6) 



j6) Ph. Her.. 11, p. 264. 



Pharmaoographia P. 612; also Tschirch, Archir 
d. Pharm. 238. p. 488. ugtzed by GoOglc 
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Pomet'B History of Dnage. editions of 1694 and 1736: ''"^ 
The same student of history of dmgs points out that only 

a few years later Lemery Inoludes It In the third edition 

(2) 
of his UnlTersal Dlotlonary of simple drugs (1748) under 

the designation **BauiD de Canada**, and that this Parisian 
apotheoary and physlolan reoomnended It for Internal use. 
71ueoklger adds that **ln 1759 It was at Strasshurg a 
ourrent artlole of pharmaoy"!*' Tsohlroh'*' thinks It 
strange that Canada balsam should be found In a medloal 
prloe list of Strassburg when It was not generally known 
In London* It should be remembered, however, that In 
1759 Strassburg was a Frenoh olty and, no doubt. In 
oloser touoh with the Frenoh oolonles and Frenoh phar- 
maoeutloal progress then London. 

Canada haying beoome an English oolony In 1763, 
It Is of Interest to note that under the title of "Balsa- 
mum Canadense**, Canada balsam ooours In the Materia Medloa 
list of the London Fharmaoopoela of 1788! also that the 
books of the London druggist, J. Gumey BeTan, reveal that 
Its wholesale prloe In 1776 was 4s« , In 1788, 5s., per 
lb. ' Tsohlroh quotes the prloe "4 shillings'' per •'Lot*, 

(1) Hlstolre gftn^rale des drogues. 1694 and Ibidem 1735. 

(2) Pharmaoognosle, 3d ed. , p. 81. 

^ Blotlonalre UnlYersal des drogues simples. 3d ed. 
Paris 1748. 

(3) Pharmaoographla, p. 612, Pharm. Journ. , 35, p. 1021; 

Doouments sur Gesohlote der Pharmaole, Halle, 1876, 

p. 961 reprinted from the Arohlr. der Pharmaole, 

vols. , 207 7 208. ^ . 

(») Aroh. d. Pharm.. 238 p. 488. Digitized by V^OOglC 

(5) See blbllo*:raT)hy! PhA^Aftoini^4, 
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I.e., per l/2 otinoe. ' ' Apparently thie Is due to a 
typographical error. HoweTer, eTen 'before Canada 'beoame 
an EngllBh colony, and before Canada balsam became an art- 
icle of the London drug market, it appears to have attract- 
ed the attention of English authors of materia medica. 
Thus Lewis, in his History of Materia Medica of 1761 makes 
mention of it. 

In as much as the early physicians of the thir- 
teen colonies and of the newly organised United States of 
America resorted largely to the use of imported drugs and 
according to Schoeff neglected their **rich domestic 
materia medica** ^^^we are not surprised that Canada balsam 
appears to have become know later in this country than in 
Surope. Howeyer, whereas Kalm^^/does not appear to men- 
tion it in the account of his traTels, 1748-49, nor Schoeff 
in the account of his trarels, 1783-84, the latter natur- 
alist and physician enumerates it in his **American Materia 
Medica, principally of the Tegetable kingdom**' 'published 
in Brlangen in 1787. 

In his ** Account of some of the Tegetable pro- 
ductions naturally growing in this part of America" pre- 
sented to the Am. Acad, of Arts and Sciences in 1786, 

— (1) Archiv. der Pharmacie, £38, p. 488. 

(2) Ph. Rot. 16, p. 298. 

(3) Pr. Hofftaan in his '•Fragmentary notes from the reports 

?f two early naturalists on Horth America**, while look- 
ng specially for this sort of information, does not 
. ^ mention it. Ph. Rot., 16. p. 296. 
. (4) See Bibliography: Schoeff, 1877. 
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lEanaBBOli Cutler entunerates ''The fir** (p. 490)^ under the 
genus "PlnuB** but records not a word as to Its natural 
history or uses. 

To infer from this that Canada balsam was well 
Imown in the United States at that time* might, howeTer, 
be misleading. Barton, in his Collections for an essay 
towards a materia medica of the United States, of which 
the first part was published in 1798, the second part in 
1804, does not mention it. Hot that he was not acquaint- 
ed with Schoepf's compilation, for he refers to it with 
some praise (p. 2), but he also accuses Schoej^f of haying 

been too credulous (p. 3) and of ascribing ''powers to 

(2) 
plants which are merely inert" (p. 3). Apparently he 

did not regard Canada balsam as worth mentioning in his 

list of American drugs. While Barton might be regarded 

as one of the more conseryatiYe of the reactionaries 

against the old school of American practitioners, Peter 

Smith certainly is a liberal among the unorthodox. Yet 

he also makes no mention of Canada balsam in "The Indian 

Doctor's Dispensatory".'^' 

(1) See Bibliography. 

(2) Page reference Ho. 7 of Bulletin of the Lloyd 

Library. 1903. These page references are also to 
_ the reprint which appeared as Ho. 1 of the Bulletin 
of the Lloyd Library in 1900. 

(3) Reprinted as No. 2 of the Bulletin of the Lloyd 

Library, 1901. 



Digitized by 



Google 



Digitized by 



Google 



16 • 
Physloal OonstantB of Canada Baleam 
Tha oxily physloal constant s that haTo bean ra- 
oordad partaln to the speolflo grarlty^ direction and de- 
gree of rotation* and solubility of the balsam. For the 
purpose of enablelng a better oversight » the constants re- 
corded are herewith tabulated. 

Specific Gravity. 
Date Observer Sp. Or. Remarks 
1879 Plueoklger 0.998 at 14.6^ 

Neither the 1880 nor the 1890 editions of the 
U. S. P. In which Canada balsam was official as Terebln- 
thlna Canadensis « give the specific gravity of the oleo- 
resin In either definition or descriptive part of the text. 
It was not official In any of the foreign pharmacopoeias 
Included In the compilation of the second edition of 
Hlrsch's TJnlversalpharmakopoe of 1902. Neither Thlrch'-'-' 
nor Dleterlch^^' quote the specific gravity of Canada bal- 
sam. Hence It would seem that the specific gravity Is 
not regarded as a criterion of any Importance In the ex- 
amination of this natural product. 

(1) Die Harae. 

(2) Analysis of resins, balsams and gum-reslns. 
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Chemieal ConetantB 
It iB only In recent years that some of the ohem- 
loal oonatants of Canada baleam hare been determined in ao- 
oordance with the general methods of Inyestlgatlon of oleo- 
reslnSt balsame and resins • All of these determinations * 
howeyer, haye been made, not with authentic material, but 
on oommerolal products. 
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84.0 to 86. 


B 






Optioal 


Rotation 





]&adwell^^ ^appears to haye been the first and 
only obseryer thus far to deteirmlne the angle of rotation 
of the oleoresln. He found that *the balsam deylates 
the plane of polarized light about flye degrees to the 
right ••. 



(1] Sotlzen 8ur Pruefong der Arznelmlttel (1889, p. 

through Dleterlch-Salter, Analysis of resins, p. 60. 

(2) Suedd. Apt. Ztg. (1897) Ho. 44, p. through D-S. , 

Analysis, p. 61. 

(3) Secennlum der Helfen ber ger Annolen, p. 

(4) Proc. W. P. A., 12, p. 39. 
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17, 
Solubility 
U. S. Pharm. p. 451, 1900 edition -- ''oomplete- 
ly soluble in ohloroform, benzene and ether. 

Iodine Value 
The following iodine Yaluee were obtained by 
Dieterioh, "^^ tIz, , but they are admittedly of no value. 



Methozyl Value 
and B( 
value to equal 0. 



Greger and Bomberzer^^' found the methozyl 



Chemioal Examination 
The first ohemioal InTeetigatlon of Canada 
balsam was apparently made by Bonastre in 1825 • The oleo- 
resin as a whole * or its oomponents the resin and volatile 
oil were further examined in 1827 by Unverdorben, in 1830 
by Cailliot, in 1849 by Wirzen, in 1891 by Dradwell, also 
by Eressin, in 1879 by Plueokiger, in 1892 by Emmerioh, in 
1894 by Hunkel, in 1900 by Tsohiroh and Bruening* Brief 
statements as to the results obtained by these investig- 
ators will be found in the bibliography. 

The sum total of these investigations is rather 

(2) 
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18. 
meagre « So far as the Tolatlle oonstltuents are o one em* 
ed the presenoe of plnene was surmised by Flueoklger* !rhe 
presence of 1-plnene was definitely established by Eradwell, 
Eressin, Bmmerioh and Hunkel« That of 1-bomyl acetate 
by Hxinkel« As to the non-Tolatile oonstituents Caillot 
reports on a crystalline **abietine"t whereas Flueckiger 
points out the absence of any crystalline resin, but Erad- 
well in 1891 obserred *a crystalline substance, which will 
Tery likely proTe an acid*** Tschirch and Bruening obtain 
0*3 p. o. of a crystalline acid C19H28O2 which they name 
oanadolic acid. All other constituents reported upon 
are amorphous. Tschirch and Bruening^ ''-'who in 1900 dis- 
tilled the oil, point out that whereas the freshly dis- 
tilled oil has an odor reminding one of balm and lemon, 
upon standing the terebinthinate odor deyelops and pre- 
dominates. Uo chemical study of the oil appears to have 
been made by them. 

Volatile Oil 
The oil from sereral commercial samples of 
Canada balsam being ayailable, it was subjected to a some- 
what careful fractionation for the purpose of throwing 
more light, if possible, upon its composition. The 

(1) Arch. d. Pharm. , 238, p. 503. 
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19. 

8«T«ral oils wera first subjeotttd to steam distillation 

with the aid of a G«er*s oolQBm in order to asoertaln how 

these oils oompared with ordlnasry turpentine oils. The 

x^esults are herewith tahnlated separately: 

1. ) Vor the oil from the balsam obtained from 
MoSeason & Bobbins. 

2. ) ?or the oil from the balsam obtained from 
the Milwaxikee I>rag Co. 

3.) From the remnants left from both of the 
aboTe oils and a sample sereral years old, 
the sonroe of whloh was no longer known. 

Canada Balsam Oil UoEesson & Bobbins 



5o.of :Temp. 
Frao-: 
tlon : ®C. 



Wt. of : Total :Peroent-:Sp. 6r. t Index 
Oil in : : age : at :of ref. 
Fraction : Weight : Weight : le^C :at 16® C, 



1 
2 
3 
4 
5 
6 
7 



94.5 
96.0 
96.6 
96.6 
96.0 
97.6 
98.6 



43.8 
43.8 
44.3 
41.7 
26.6 
8.6 
4.3 



43.8 
87.6 
131.9 
173.6 
200.2 
208.8 
213.1 



17.65S 

36.0 

62.7 

69.4 

80.0 

83.6 

86.2 



.8616 
,8613 
.8613 
.8606 
.8690 
.8796 



1.4730 
1.4740 
1.4763 
1.4764 
1.4780 
1.4836 
1.4902 



Canada Balsam Oil Milwankee Prog Co. 
(Sp.Gr,.8740 at 16";index of ref., 1.4762 at 16";Wt.. 260 gmj 

Ho. of: Temp. : Wt. of : Total :Peroent-:Sp. Or.: Index 
Fraor: :Tarpen.in: : age : • at :of ref. 
tlon : ^'C. :Fraotions: Weight : Weight : 160c. :at 16** C. 



1 


94-94.9 


48.2 


48.2 


19.9J( 


.866 


1.4698 


-2 


94.9-96 


47.3 


96.6 


38.2 


.869 


1.4711 


3 


96-96 


46.4 


141.9 


66.7 


.860 


1.4717 


4 


96-96 


46.6 


187.6 


76.0 


.860 


1.4727 


6 


96-97 


26.8 


213.3 


86.3 


.862 


1.4761 


6 


97-98 


9.6 


222.8 


89.1 


.866 


1.4764 


7 


98-98.6 


8.9 


231.7 


92.6 


.882 


1.4802 


mm mm ^ ^ » 










• - T5igitr7ecl'b5 












»«*^<M^a»^«^« 
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20. 



Panada Balsam Oll-Mlxtnre of Milwaukee Drtig Oo.Oil. 





MoZesBon & Bobbins and 


a Third Oil 






Specific Gravity at IS** 
Index of Refraction at : 
Weight of Saniple Taken 


C 

L6<'C. ... 


0.8794 
1.4794 
250 gm. 




Ho. of 
Jrao- 
tion 


: Temp. : Wt. Of : 
: : Oil in : 
: ®C. : Fractions : 


Total 
Weight 




Percent- 
age 
Weight 


:Sp. Or. 
: 16°C. 


: Index 
: of ref 
:at 16°0 


1 


94.6-96 


46.6 


46.6 




I8.25J 


.8660 


1.4722 


2 


96.0-96.2 


44.6 


90.1 




36.0 


.8691 


1.4736 


8 


96.2-96.8 


44.7 


134.8 




64.0^^ 


.8697 


1.4742 


4 


96.3-96 


43.0 


177.8 




71.0 


.8602 


1.4766 


5 


96 - 98 


22.6 


200.3 




80.1 


.8642 


1.4781 


6 


98-98.4 


9.6 


209.9 




84.0 


.8742 


1.4806 


7 


98.4-98.6 


6.7 


215.6 




86.2 




1.4826 



The corresponding fraotlons from the three dle- 
tlllations were mixed and the oombined fractlone refrao- 
tlonated over direct heat with the aid of a two-bxilV frac- 
tionating tube. The results are herewith tabulated. 
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zz. 



From the preoeeding table it beoomee apparent 
that the steam fractionation with the Geer*8 colxum naa 
fairly effeotl^e. The bulk of the mixed first fractions 
of the steam distillation passed oyer between five de- 
grees » the biilk of the mixed second fractions between 
about six degrees, the bulk of the mixed third fractions 
between flTe degrees, the bulk of the mixed fourth 
fractions between six degrees. 

Having determined the densities and angles of 
rotation of the fractions thus obtained, these fractions 
were again subjected to fractionation with the same 
column In order to ascertain whether a better resolu- 
tion Into a plnene and B-plnene fractions could be ob- 
tained. 
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21. 
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?raotlon8 

Collaotad 



Ho. B.P. 1 2345678 



1 -1580 

2 168-169° 

3 159-160® 

4 160-161** 

5 161-162® 

6 162-163® 

7 163-164® 

8 164-165® 

9 165-166® 

10 166-167® 

11 167-168® 

12 168-169® 

13 169-171® 

14 171-176® 
16 175-80 



41.6 


2.5 


2.0 


3.0 










37.0 


21.0 


6.5 


7.0 


2. 








14.6 


27.0 


13.0 


8.0 


5.6 


2.6 


2.6 


2.0 


4.0 


7.0 


26.0 


13.0 


4.0 


7.0 


3.0 


3.0 




2.0 


12.0 


17.0 


9.6 


7.6 


4.0 


3.6 






3.0 


13.6 


10.0 


8.6 


6.0 


4.0 








3.5 


6.6 


8.6 


7.0 


4.0 










1.5 


3.6 


8.0 


5.6 










1.6 


3.6 

3.6 


5.5 
2.6 


4.0 
2.5 
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23. 



Physical 
Constants 



Sp.Gr. In lOOmm. 
10 11 12 13 14 15 Total at 15° tube 











' 1 II 1 r ■! '.n sa 


49.0 
73.6 
76.0 


0.8636 

0.863 

0.863 


-30.00 
-30.29 
-30.75 


S,0 










70.0 


0.863 


-31.17 


e.6 


3.6 








61.6 


0.863 


-31.91 


X.5 


2.5 








48.0 


0.864 


-32.79 


2.5 


2.5 


3.5 






38.0 


0.862 


-33.42 


2.6 


3.0 


2.0 


3.0 




29.0 


0.864 


-34.25 


6.0 


1.6 


2.6 


3.6 




26.0 


0.864 


-36.87 


6.6 


4.0 


2.0 


2.6 


4.6 


28.0 


0.861 


-36.83 


1.6 


1.6 


1.6 


1.0 


1.6 


7.0 


0.864 


-38.03 


x.o 


2.0 


2.0 


2.6 


2.6 


10.0 


0.862 


-39.19 


1.6 


4.0 


6.0 


6.6 


9.0 


27.0 


0.863 


-40.08 










11.6 


11.6 
6.0 6.0 


0.863 


-44.82 
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24. 
In order to enable a more direct oonqparlson of 
the fractions obtained in the two diBtlllations with direct 
heat, the temperature at which the fractions distilled to* 
gether with the densities and angles of rotation are here- 
with separately tabulated. • 

First Fractionation : : Second Fractionation 

In 100mm.: Sp.Gr :lmoimt: :Amotint: Sp.Gr. : In 100mm. 
tube : at 16^: d.tf. : B.P. : c.c. : at 16^: tube 



-30. B6® 


0.8603 


68.0 


-1680 


49.0 


0.863 


-30.00® 


-30. 68° 


0.8632 


86.0 


158-169° 


73.6 


0.863 


-30.29® 


-31. 00° 


0.8626 


88.0 


169-160® 


76.0 


0.863 


-30.76® 


-31.57** 


0.8623 


66.6 


160-161° 


70.0 


0.863 


-31.17® 


-38.44® 


0.8611 


71.0 


161 -162° 


61.6 


0.863 


-31.91® 


-38.90® 


0.8612 


65.6 


162-163° 


48.0 


0.864 


-32.79® 


-33.66° 


0.8604 


44.5 


163-164® 


38.0 


0.862 


-33.42® 






33.0 


164-166° 


29.0 


0.864 


-34.26® 


-36.60° 


0.8600 


33.0 


166-166° 


26.0 


0.864 


-36.87® 


-36.79® 


0.8602 


28.0 


166-167° 


28.0 


0.861 


-36.83® 


-38.00° 


0.8698 


10.0 


167rl68° 


7.0 


0.864 


-38.03° 


-38.20° 


0.8606 


18.6 


168-169° 


10.0 


0.862 


-39.19° 


-40.36° 


0.8603 


17.6 


169-171° 


27,0 


0.863 


-40.08° 




0.8629 


19.0 


171-176® 


11.6 


0.863 


-44.82° 


M* 


0.8674 




176-180® 


6.0 




• ■««»^^«»«iva»^^^ 
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S5. 



Volatile Oil from Oleoreeln 



The TOlatile oil of the oleoresln of Abies 
balsamea distilled from oommerolal samples of Canada bal- 
sam was examined by T]liTerdorben (1827). ffluecklger (1879), 
Dradwell (1891), Eressln (1892), Bmmerloh (1894), and by 
Tsohlroh and Braenlng. (1900). The yield obtained by the 
sereral Inrestlgatlons Is herewith tabulated. 



Tear : Inyestlgator : Yield : 



Bemarks 



1825 


Bonastre 


18.6 J.o. 


1849 


Wlrsen 


16.0 " •• 


1879 


Flueoklger 


17-18" " 


1891 


Flueoklger 


24.0 "" 



1891 
1892 
1900 



Eradwell 

Eressln 

Tsohlroh 



By distillation with water 
It Is not easy to obtain more 
than 17 to 18^ of essential oil. 
Pharmaoographla 2d ed.p.613. 
BTldently not asoertalned by 
steam distillation, but by 
"loss of weight determined with 
small amounts." Fharmaoognosle, 
3d ed.p.81. Comp. also Pharm- 
aoographla 2d ed. p. 613. 

19.5 P.O. 

£20"" 

24!o "*" "Upon distillation of 

Canada balsam with water Tapor» 
later with the addition of EDH. " 
Aroh. d. Pharm. ,238, p. 503. 



YOlatile Oil from Leares 
The only ohemioal Inrestlgatlon on record Is 
that of C. G. Hnnkel (1896) who had less than 100 grams of 
olT distilled from fresh twigs and oones at his disposal. 
ay.Gr. 0.8881; (alpha)^ -32.66°. He Identified 1-plnene 
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£6. 
(nltrosoohlorlde ) , bomeol (m. p. 201-202^) » and aootlo 
aold (sllTer 8alt}« The saponifioatlon of the oil roTaal* 
ad the presenoe of about 17.6 p. o. of l-homyl aoetate. 
In addition to 1-pineno. 

Oompoflltlon 
The earliest examination of the oil of Canada 

halsam that thows any light on Its ohemloal oomposltlon 

(1) 
appears to haTe heen made by Flueoklger previous to 1879. 

He pointed out that •^by far the larger part bolls at 167^'* 

**has a sp. gr. of 0*863 and the power of rotating a ray of 

polarized light 6.60^ to the left.** He also makes the 

following statement^ Yi%. , that **The essential oil of 

Canada balsam^ saturated with dry hydroohlorlo aold, does 

not yield a solid orystalllzable oompotmd; but this is 

easily obtained on addition of fuming nltrlo aold and 

gently heating, when the Inside of the retort beoomes 

ooTered by sublimed orystals of C3^oH2,g 4» HCl. 

Zradwell'^^ln 1891 found that the bulk of the 
oil distilled somewhat lower, tIz., 90 p.o* between 160-* 
163? that fraotlon 160-161^ had a sp. gr. of 0.857 at 
20^ and (alpha) jj -41.31 , and that it yielded a nltroso- 
ohlorlde, though in but small amount. 

Emmerloh'^'ln 1894 not only yerified the pre- 



(1) Pharmaoographla, 8d ed. , p. 613. 

(2) Proc. W. P. A., 12, p. 40. 

(3) Am. Joum. , Ph., 67, p. 135. 
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27. 
861106 of pln6n6; but pointed out that the oil is apparent- 
ly more oomplez than was at first snppoeed. 

Realn 



The resin from Canada balsam (MoZesson and 
Bobbins) was optioally InaotlTe In a twenty per oent solu- 
tion of ohloroform and gare a saponl float Ion yalne of 117. 

The resin of Canada balsam from the Mllwankee 
Drag Co., gaye cm angle of rotation of -i-2.66^ in a twenty 
per oent solution of ohloroform. Its saponlfloatlon 
Talue was 129. 

Resin (MoKesson & Bobbins) 
Besln Aold 

(a) One hundred grams of resin were plaoed In a distill- 
ing flask and distilled under reduoed pressure. A 
liquid distillate was obtained whloh did not beoome 
hard as did that from the Diggers pine resin. At- 
tempts were made to orystalllze out an aold from the 
distillate by means of aloohol and aoetone. After 

standing for several weeks « no resin aold was notloed. 

(b) To 126 grams of resin were added 750 grams of aloohol 
and allowed to stand for a few days In an Erlenmeyer 
flask. Sot all of the resin oould be dlssolTed. The 
Insoluble portion was filtered off and heated with more 
aloohol in a reflux oondenser. After heating one hour 
the aloohollo solution was poured into an evaporating 
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(c) 



S8. 
dlBli and allowed to remain eeTeral weeks* Bo resin 
acid crystallized out. The white insoluble portion 
was put into a bottle and marked **Material **A**. The 
alcoholic solution of resin obtained preTious to the 
first filtration was allowed to evaporate slowly* 
After standing three months « some crystals were ob- 
served. Ho attempt was made to separate them. 

Some resin contained in a glass beaker and having a 
reddish appearance* was slowly dissolved in alcohol 
and allowed to evaporate in a large beaker. In a 
few weeks some pointed crystal clusters were observed 
upon the sides of the glass container and enclosed 
in the mother liquor. One of these clusters was 
mechanically removed and cautiously washed with al- 



cohol. Its melting point was 146*149 . Observed 
with a magnifying lens* these crystals appeared to 
be triangular and transparent « in fact they closely 
resembled abiotic acid in appearance. 

The resin used in this case was from the Canada 
balsam obtained from the Milwaukee Drug Co. Its 
color was undoubtedly due to its having been heated 
above 140^ when the original balsam was steam dis- 
tilled. 

No further work was done with the resin acid 
in attempting to separate it from the mother liquid. 
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29. 

BBSII ACID FBOM ORBGOB BALSAM 

Preliminary examination of an oleorasin 
from Donglae FTr 

Aotlng upon the regLnest of Acting Director 
Howard F. Weiss of the ?orest Products Laborator/t Assist* 
and Forest Banger T. H. Stablman of the Santian national 
Forest at Detroit « Oregon, collected oleoresin, also twigs 
and cones of the "'Douglas Fir*** The identity of the 
latter was confirmed by Professor H. H« Denniston of the 
Botany Department of the UnlTersity. The tree is also 
Imown to botanists by the synonym Pseudstsuga Douglasii 
(Lindl.) Can., and is commonly known as Douglas fir, red 
fir and Douglas spruce. As a possible source of the 
Oregon balsam, the Doisglas fir and its oleoresin are of 
special Interest to the phtochemlst as well as to the 
pharmaceutical or analytical chemist. 

Setting aside about 100 grams as reserye mater- 
ial and as specimen, the remaining oleoresin, about 336 
grams, were subjected to steam distillation, thus resolT- 
Ing it into its TOlatlle oil and resin, which, together 
with the original oleoresin, were examined as to their 
physical and chemical constants. The amount of material 

waB^too small for anything more than a preliminary survey. 
The oleoresin was not clear like that obtained 

from Abies amabilis which was examined in 1904 and 1906 
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reapeotlYely by BabiJcl^but had more of the emulslon-llke 
mppearanoe of ordinary turpentines, though liquid like the 
halaama. Attempts to separate water by dissolTlng the 
oleoresin in chloroform or by distilling with xylene, how- 
ever, gave negative results. 

The angle of rotation of a 20 p.o. alooholio 
solution was determined in both a 100 mm. and in 200 mm. 
tube, and in eaoh case the speoifio angle of rotation was 
computed to be +1.48^. 

1 gram of oleoresin, dissolyed in 10 cc. of 
perfectly neutral alcohol and titrated with standardised 
alcoholic potassa, gave an acid value of 100.6. Heated 
for an hour on a water bath with an excess of alcoholic 
potassa, and titrated back, the saponification number was 
found to be 102.0. Duplicate determinations were made 
in both cases. 

Of volatile oil, 61.5 grams or about 15 p.c. 
were obtained. Its specific gravity at 15^0* was 0.8706; 
its angle of rotation in a 100 mm. tube -40.46^, hence 
(alpha) J) m -46. 47^. It had an agreeable terebinthinate, 
slightly camphoraceous odor when freshly distilled. 5 cc. 
yielded about 0.2 grams of a nitrosochlorlde, presumably 
pinene nitrosochlorlde. The small yield is in conformity 
with the high angle of rotation. 

(1) Ph. Bev. , 22, p. 293; also 23, p. 46. 
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The resin obtained upon steam distillation be- 
came hard upon standing. It was clear, but by no means of 

(1) 
the light yellow oolor as that obtained from Abies amabllls. 

To determine the angle of rotation, the resin was purified 

by evaporating the filtered chloroform solution. In a 20 

p.c. alcoholic solution (d 0.846) It deviated the angle of 

polarized light 3.34^ to the right, hence ( alpha )t) = +19.6 . 

The acid value of the resin was found to be 1S9, 
the saponification value 141. Duplicate determinations 
were made In both cases. The discrepancy between the two 
values as determined for the oleoresln and the resin can 
not be e^cplalned at present. 

There are on record at least two earlier pre- 
liminary examinations of the volatile oil of the Douglas 
fir, the first by Blasdale In 1901 J ^'the other by Frank- 
forter In 1906:®' The tabulation of a few of the data 
recorded may enable a better comparison. 

Blasdale Frankforter Beath 

Yield of oil abt. 9 p.c. ^ 2£ p.c. q 15 p.c. 

Sp. Gr. 0.8583 at 16^ 0.8621 at 20^ 0.8705 at 15^ 

Index of refraction 1.4754 at 15^ 1.47299at 20^ 1.4710 at 20^ 

(alpha)jj -41.12^ -47.2^ -46.47^ 



(1) Comp. 1. c. 

(2) Joum. Am. Chem. Soc, 23, p. 162. 
(3)' Ibidem, 28, p. 1467. 
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The variations in the physical oonstants are 
recorded are such as might be expected from an oil of the 
same species « although differences in the specific gravity 
are rather large. The variation in the yield, however, is 
more remarkable. 

Since the Douglas fir has ole ores in-bearing 
pustules under the bark, the oleoresin from this species 
has been suggested as a possible source for the Oregon 
balsam of commerce. Its chemical examination, therefore, 
is of commercial as well as of phytochemical Interest. 
Hence a further comparison of the properties of this oleo- 
resin with those of the oleoresin of Abies amabilis. another 
possible source of Oregon balsam should give an added in- 
terest to the subject. For this purpose the data compiled 
by Rabak in the publications referred to above are utilized. 



(See table next page) 
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Oregon Baleam.Ooinmerolal 

: :'»Por't-: "Dow- 

"1903" : '•1904" : land": zard' 



Oleoresln 


Sp.Gr. 
(alpha )d 
Aoid Ho. 


+1.48 
100 


0.969 1.01 
+ 0® +4^13 ' 
44 116 


0.986 

+2030' 

103 


0.988 

■♦306 • 

114 


0.993 
-3O12' 


Volatile Oil 


Yield 
Sp.Gr. 
(alpha) J) 


16 P.O. 

0.8706 

-46.47® 


40 P.O. 

0.862 0.867 

-12.170 -37 046' 


26 P.O. 

0.882 

-34.37' 





0.8662 
-37O34' 


Resin 


Alpha)]) 
Aoid No. 


+19.6® 
129 


± oO 
70 163 


mtm *m mf ^ mm m» ^ am wm 


L — 






A ooioparlson of the above data Justifies the oon- 
elusion that we are not much nearer to an understanding as to 
the botanioal source of oommeroial Oregon Balsam than before t 
except possibly in so far that one more botanical possibility 
seems to have been eliminated. In addition to contants tab- 
ulated above, it should be pointed out that whereas oleoresln 
of Abies amabilis examined closely resembled the coiomercial 
oleoresin in color and general aopearance, the oleoresin 
from Pseudotsuga taxifolia was millcy in appearance and could 
scarcely have been substituted for either Oregon or Canada 
balsam. 

Post Scriptum ; Since writing the above the writer has 
received a communication from in which 

hebetates that the oleoresin from Pseudotsuga taxifolictr lp 
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under oonslderation, was obtained, not by pxmoturlng the 
pustulea, but by boring Into the trunk* This may account 
for some of the discrepancies noted aboye. 
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BIBLIOGEAPHT 

LaBoarbot, Maro > ^^liP 

HiBtoir* de la Nouvelle -Prance 

(The page references of the following extracts are 
those of the Nouvelle edition publico par Bdwin 
Tross. Paris, 1866 • ) 

p. 804. 

"la terre de la Nouvelle -Prance '•The soil of New Prance 

est telle pour la plus part, de is chiefly coarse sand under 

sablon gras, au dessoux dequel which we hare often foimd 

nous avons souyent tire de la clayey soil; and of this clay 

terre argllleuse; et de cette the Sieur de Poutrincourt had 

terre le sieur de Poutrincourt a large quantity of bricks 

fit fairs quantitie de bricques, made of which he built chim- 

desquelles il batit des chem- neys and a furnace to melt^^' 

(2) 
inees, et vn fourneau a 

(1) The above quotations are given in full because less 
complete citations by Tschirch (Arch. d. Pharln. , 238, p« 
488) have been construed as eyidence in favor of the idea 
that Canada Balsam is here necessarily implied. Tschirch, 
quotes the following**. •* fort souveraine a la Pharmacie. 
L'en ay bailie a qtLlques Eglises de Paris pour encenser, 
laquelle a este trouvee fort bonne.** 

(fi) Kalm, 1748-49, who does not even mention Canada balsam, 
calls attention to the **pitch kilns** which he passed at 
the Bay of St. Paul, where tar and pitch were obtained from 
the resinous roots of pines. He adds that they seemed not 
tojanderstand the gathering of resin by cutting the bark of 
the pine trees as wasdDne farther with Ph. Hev. 16, p. 264. 
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(Z) (Z) 

fondre la gomme de sapin* the gxun of the fir* 'tree. I 

le dlray plus que de cette say further that this olay oan 

terre on peut falre les memes he used in the same operations 

operations que de la terre que as the clay which we oall hole 

nous appellons Sigillee* ou du or Bolus Armenious . Thus on 

Bolus ArmeniouS t ainsi qu*en several oooasions our apothe- 

plusieurs occasions notre oary, Maitre Leys Hehert, very 

Apothicaire Maitre Loys He- efficient in his art, made the 

hert tres-suffisant en son art, experiment, by the advise of 

en a fait Inexperience, par the said Sieur de Poutrincouxt; 

1' avis dudit Sieur de Pout- also when the son of Sieur du 

rincourt; meme lors que le fils Font lost three fingers by 

du Sieur Du Pont eut trois the discharge of a broken 

doigts emportez d*vn coup de musket in the country of the 

mousquet creve au pais des Armouchiquois.** 

Armouchi quois • ^ 

(3) '•sapin'* is also the French for spruce and pine, hence 
the reference may be to the semi-solid oleoresin of the pine. 
The solution of this "gum'' in rape seed oil would seem to 
strengthen this supposition. Neither is it likely that the 
word "gum** woxild have been used for a liquid like Canada 
balsam. It certainly would not have been necessary to 
build a furnace for the purpose of meltiilg Canada balsam. ** 
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"Bt 8ur le propoB de guerison 
11 me souvlent d' avoir oul dire 
an sleur de Poutrlnoourt qu'll 
ayolt fait essay de la yertu la 
gomme des saplns' 'du Port 
Royal et de I'hulle de navette 
sur Tn garson fort mange de la 
mauvalse tigne, et qu'll en es- 
tolt gueri." 



+++++ 



p. 820 



^De bols exquls je n'y 
saohe que le Cedre, et le Sas- 
afras; mals des Saplns, et Plns^ 
Be pourra tlrer m bon pronflt, 
paroe qu'ils rendent de la gom* 
me fort abondamment, et menr- 
ent blen souvent de trop de 
gralsse. Cette gomme *st 
belle oomme la Terebentlne de 
Yenlse, et fort sonyeraine a 



"•In regard to healing, I 
remember having heard It 
said of sleur de Poutrln- 
oourt that he made an exper- 
iment to try the healing 
qualities by giving fir 
gum of Port Royal and the 
oil of rape seed, to a boy 
who was afflicted with 
''mauYalse tlgne** and that 
he was oured*** 
+++++ 

p.820 

Of oholoe wood I know 

only the cedar, and the sas- 

afras; but of the firs and 

pines one could derive great 

profit, because they yield a 

great quantity of gum, and 

often die of too much oil. 

This gum Is fine like the 

Venetian turpentine, and 

▼ery valuable In pharmacy. 



(1) See foot note (3) page 36. 
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la Pharmaole. L'en ay bailie a 
qnel^Lues Egllees de Paris pour 
enoensert laqnelle a este $rou- 
▼ee fort bonne ♦ On pourra da- 
▼antage foumir de oendre oend- 
res a la ville de Paris at 
autres lieia de Franoe, lesqu-- 
els d'orenayant s'en vont tout 
deoouyerts et sans bois.** 



I have given some to sev- 
eral ohurohes in Paris to be 

(A) 

used as inoense^^and it was 
found to be very good. One 
oould also furnish ashes to 
other places in Franoe, 
which henceforth are becom- 
ing bare and without trees? 



Boucher t Pierre 



1664 



Histoire veritable et naturelle. • . • .de la ITouvelle 
France, vulgairement dite le Canada. (Reprinted 
in the Proc. and Trans, of the Royal Society of 
Canada, sec. ser. , vol. II (1896), p. 116). The 
following extracts are taken from Chapter II: on 
the trees which grow in Sew France (p. 133 of the 
reprint ) . 

«*Ie commenceray par vn, qui ^I shall begin with one, 

est le plus vtile icy, que I'on which is the most useful 

nomme Pin, qui n'apporte pas de here, called the pine, which 



fruit comme ceuz de 1* Europe; 
il y en a de toutes groffeurs 
& grandeurs; ils viennent or- 
dinairement de la hauteur de 
ciquante a soizante pieds. 



does not bear fruit like 
those of Europe. There are 
some of all sorts of sizes 
and thicknesses. They grow 
ordinarily to a height of 



(4) From Bouclier's account (1664) we learn that he burned 
"^the gum" of the cedar like incense, not the "liquid 
gum" of the "buboes" of the fir and that this, has no 
other virtues at all "except balsam". 
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Bans branchee: l*cm 8* en sert 
pour falre de la planohe qui 
est fort belle & bonne; & l*on 
dlt que oes arbres serolent 
bien propre a falre dee masts 
de Nanlres. II s'en troune 
d'assez menu & baut pour oet 
effet: oes arbres font fort 
droits: 11 y a de grands Fays 
qui n'en portent point, mals 
les lleux ou lis nalssent 
eront appellex Plnleres. 



fifty to sixty feet without 
branohes. It Is used for 
making boards whloh are very 
fine and good, and It Is said 
that these trees would be 
suitable to make Into masts. 
There are plenty of them 
high and slender enough for 
that purpose. These trees 
are very straight. There are 
great see t Ions where none 
grow, but the places where 
they grow are called pineries. 



"Ces arbres rendent quant- 
Ite de gomme; les Sauuages 



These trees produce quant- 
ities of gum; The savages 
s'en seruent pour brayer leurs use It to coat their canoes, 
canots, & on s*en sert heureuse- and It Is successfully used 
ment pour les playes, ou cette In dressing wounds, for 
gomme est for souueralne. whloh this gum Is excellent. 

**I1 crolst aussl des Cedres, ''Cedars also grow there, 

le bols en est fort tendre, 11 fhe wood of these Is very 

a la feullle platte, et le soft. It has a flat leaf, 

bols est quasi comme Incorrupt- and the wood Is almost In- 

Ible: c'est pourquoy on s'en destructible. This Is why 
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strt loy pour fairs lee oIob- 
tures des jardlns, & lee pout- 
res dee oanes: II eent asses 
bon; male d' ordinaire les 
arbres ne sot pas sains ;oep end - 
ant s*en trou¥e plusleurs gros 
qui pourroient servlr a falre 
du meuble: 11 rend yne gomme,. 
qui estant brulee, a vne tres 
bonne odeur oomne de I'enoent. 
II ne foaohe pas qu'elle aye 
d* autre quallte. 

^'Il 7 a des saplns oomme en 
7ranoe;toute la difference que 
yj trouve.o'est qu'a la 
l*eooroe, qui sont remplls d* 
yne oertalne goimne llqulde qui 
est aromatlque, dont on se 
Bert pour les playes comae de 
baumes, & n'a pas gueres molns 
de yertu, selon le raport de 
ceuz qui ont fait l*ezperlenoe: 
on en dlt plusleurs autres 



It Is used here for garden 
fenoes and oellar beams « It 
smells quite good, but ordin- 
arily the trees are not 
healthy: nevertheless some 
thick ones are found which 
might be used to make fur- 
niture. It yields a gum, 
which being burned has a 
very fine odor like Incense. 
I do not know of Its having 
any other quality. 

^There are firs like In 
France; the only difference 
that I find Is* that most of 
them get buboes on the bark 
which are filled with a cer- 
tain liquid gum which Is 
aromatic. This Is used as 
balm for wounds, and has no 
other virtue at all,acco3:d- 
Ing to the report of those 
who have had experience with 
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Glioses » mals le lalsse oela it. Other things are said 

(1) 
atix Medeolns.* of lt« but I leave that to 



the physicians. '•'•^' 



''Die erste Erwahnimg des In Amerlka den Elngeborenen 
wohl selt langem sohon hekannten nnd von Ihnen gehrauchten 
Canadahalsam, gesohah In elnem Helseherloht yon dem In 
Jahre 1606-1607 Canada berelsenden Marc Lesoarbot'^'weloher 
denselben so soh9n wle venetlanlsohen fand. Bbenso findet 
sloh in Boucher's Histoire de la Nouvelle Pranoe' 'eine 
Stellet in weloher mitgetellt wird, dass es dort ebenfalls 
Tannen wle in Frankreloh gabe; der untersohled bestSnde 
darin dass sloh bel ersteren Drflsen in der Blnde befSnden, 
welohe yon elnem flusslgen aromatlsohen Gumml erfOllt seien, 
weloher ein gutes Hellmlttel fflr Wanden sei. 

In Europa sohelnt dleser Balsam erst in 18. Jarhundert 
eingefuhrt worden xu sein. Noch nlcht erwahnt f Inden wlr 

(1) From this account it becomes apparent that the oleo- 

resin of the pines as well as that of the firs was used 

for ^dressing wounds," and that the oleoresin of the cedar 

was used for incense purposes. 

(8) Histoire de la louyelle France 1612. Seudruck Paris 
Ed. Tross III (1866), 805, 811, 820. "Fort souveraine en 
Fharmacle. J' en ay bailie a qulques Bgllses de Paris pour 
encenser laquelle a este fort bonne. 

(3) Datlert 8. Oktober 1663, de la Ville des Trois Rivieres 
en la STouyelle France. 
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Ihn in Pomet's Werk^^^wfihrend er elnlge Jahre epSter yon 
Lemery'^'als InnerllohaB Hellmlttel empfohlen wlrd* 1760 
finden wir ihn in der StraeBbuxger Taze' 'und soheint er 
damals dort eln gangbarer Artlkel der Pharmaole gewesen 
zu seln. Damals kostete naoh der Taxe das Lot Canada- 
l^alsam 4 Solillllnge. Merwflrdlg 1st es* den Balsam hler 
2U treffen, da er tun dlese Zelt kanm in London allgemein 
bekannt war« Bs is iedooh moglloh, dass die Droge frflher 
naoh ?rankreleh kam, da Canada bis 1763 fransOisoh war xmd 
erst spSter an England abgetreten wurde. Ebenso erwShnt 
ihn Lewis in seiner Hystozy of the Materia Medloa 1761 
und nennt ihn^ an elegant balsam « weloher yon der Canada 
Fir erhalten wird. Er sagt, dass er zuweilen naoh Europa 
unter dem Hamen Canadabalsam gebraoht wurde. Llartlus! ' 

(3) Pomet, Histoire generale des drouges 1694 nnd 

Hlstoire general des dronges 1735 « 

(4) Diotlonnaire uniyersel des Drouges simples* 3 me 

edit. Paris 1748 « Z. Baxime de Canada. 

(5) Flflokiger: Dokomente S« 92. 

(6) Uartius: Qrundriss der Pharmakognosie 1832* S. 340. 
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giebt an, dass aus den Zweigen von Plmie oanadensls (L) 
eln bereitet werde. Idem loan ale grob zersohnlttem mlt 
Gerete and ZxLkersiran gar en lass e. Dasselve werde» 
Ealm gennant. 

TerpentlnSl ans Kanadabalsam. 
Die erste Erwahnnng des in Amerika den Elngeborenen 
wohl selt langem bekannten Elanadabalsams gesohau In euro- 
palsohen Heiseberlvhten yon dem in den Jahren 1606 bis 
1607 Elanada bereisenden Viaxo Lesoarbot. Er bezeioh- 
nete den Balsam als glelohwertlg mlt dem venetlanlsohen. 

In Suropa soheint Eanadabalsam Indessen erst im 18. Jahr- 

(9) 
bnndret auf den Iflarkt gelangt zu seln. 

Gyles, John 1756 

Memoirs of old adyentnres, etc. 

(Reprinted In S*G. Drakefe Indian captivities. 

Hew York, 1857. ) 

''After long traveling I felt very drowsy, and had 
thoughts of sitting down, which had I done, without doubt 
I had fallen in my final sleep, as my dear companion, ETsns, 
had done before. Ifly Indian companion, being better clothed, 
had left me long before. Again my spirits revlyed as much 
as if I had recelyed the richest cordial. Some hours after 
sunset I reached the wigwam, and crawling in with my snow- 
shoes on, the Indians cried out, ''The capative is frozen 
to deathi" They took off my pack, and the place where 

J7) Archiv. d. Pharmacie. p. 487-588. 

(8) M. Lescarbot, Histolre de la Houyelle -France. 1612. 

Ed. TroBS. Paris 1866. p. 805. 811, 820. 

(9) ?lflckiger, . Dokuments zur Geschlchte der Pharmazie, 

S. 92. Gildemeister u. Hoffman, p. 106. 
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that lay against mj baok was the only one that was not 
froaen. They ont off my shoes, and stripped off the 
clouts from my feet, which wer^ as void of feeling as any 
haman fles could be. I had not sat long by the fire be- 
fore the blood began to circulate, and my feet to my 
ankles turned black, and swelled with bloody blisters, and 
were inexpressibly painftil. The Indians said one to 
another, "His feet will rot, and he will die," Yet I 
slept well at night. Soon after, the skin came off my 
feet from y ankles, whole, like a shoe, leaving my toes 
naked without a nail, and the ends of my great toet bones 
bare, which In a little time turned black, so that I was 
obliged to cut the first joint off with my knife. The 
Indians gave me rags to bind up my feet and advised me to 
apply fir balsam, but withal added that they believed it 
was not worth while to use means, for I should certainly 
die. But, by the use of my elboes, and a stick in each 
hand I shoved myself along as I sat upon the ground over 
the snow from one tree to another, till I got some bal- 
sam. This I burned in a clam-shell till it was of a 
consistence like salve, which I applied to my feet and 
ankles, and, by the divine blessing, within a week I 
could go about upon my heels with my staff. And, through 
GrOd's goodness, we had provisions enough, so that we did 
not remove under ten or fiteen days. Then the Indians 
made two little hoops, something in the form of a snow 
whoe, and sewing them to my feet, I was able to follow 
them in their tracks on my heels, from place to place, 
though sometimes half leg deep in snow and water, which 
gave me the most acute pain imaginable, but I must walk 
or die. Yet within a year my feet were entirely well; 
and the nails came on my great toes, so that a very 
critical eye could scarcely perceive any part missing, 
03^ that they had been frozen at all." 

,In as much as the interest in the above passage 
lies as much in the report of the antiseptic and thera- 
peutic effect of the "fir balsam" is in the mere reference 
thereto, the paragraph is herewith quote in extenso. The 
page reference (pp. 87-88) is the above mentioned re- 
print . 



Lewis, Wm . 1761 

An Experimental History of the Materia 
Medica. 
(The following extracts are taken from a copy kindly 
loaned for this purpose by the Lloyd Library. ) 
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•^l^ Ablee Pharm, Parle , 

**£. Pioea: Abies ploea Pharm > Paris. 

••S. Abies Qanadensis Pharm. Paris. Abies minor 
peotinatls foliis, Tirginiana t oonis parvis subrottmdis 
Plxikenet . Virginia or Canada fir; with ronndish-pointed 
leaves, sometimes clOTen, standing like the teeth of a 
oomb in two rows on eaoh side the branches, and varie- 
gated tmdemeath with a double line of whitish dots. ^ ' 

'•4. Balsamea ; Abietis taxi foliis species odore 
balsami gildeadensis Raii suppl . Balm-of-gilead fir; so 
called from the fragrant smell of the leaves when rubbed. 
The leaves are roundish-pointed, and slightly cloven, 
nearly like those of the silver fir: the cones are long 
and pointed, and stand erect. 

These foreign firs, now naturalized to our own climate, 
promise to be superior, for medicinal uses, to the two pre- 
ceding; their resinous matter being of a finer and more 
grateful kind. From the Canada fir is extracted, in 
America, by wounding it during the summer heats, an elegant 
balsam, which is sometimes brought Into Europe under the 
name of balsamum Canadense« The balm-of*gllead fir has 
a more agreeable fragrance, approaching to that of the 
celebrated balsam from which it receives its name. A 

(1) linnaens, species plantorium , 1002 
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valuable resin exudes from the oones, in considerable 
quantity; and resins nearly of the same kind may be extract- 
ed by spirit of wine, both from the cones and from the leaves • 

Coxe, J. R > 1806 

The American Dispensatory. 

Pinus . 
Monoecia Adelphia-- ]7at. ord. Coniferae. 

+ + + 
Finns Balsamea. Hemlock-fir. 
Hesina. Ed. Balsamum Canadense. L. D. 
Balsam of Canada (p. 512) 
+ + + 
Terebinthina. 

Turpentines have different appelations, chiefly accord- 
ing to the country from which they are procured. 

Balsam of Canada, from the Pinus balsamea et Ccuiad en- 
sis. 

Hesina. Bd. Balsamum Canadense. L. S. 

+ + + 

None of these are properly balsams, which term is 
now used to express those oily resinous substances only 
which contain benzoic acid. 



Each species has some peculiarities. The Canadicui 
Is recorded the best, and next to it the Chian. (p. 514). 
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Tereblnthlna Canadensis 
Canada balsam 



47. 

1820 
Pinus balsamea. W. IV. 504, 
Balsamixm. The balsam. 



Unverdorbent 0. 



1827. 



Ueber die Harze. Poggend. Annal., 11, p. 27. 



The author Includes Canada balsam (p. 39) In his In- 
vestigations of the resins and states merely that It gave 
the same restQts as did Yenloe turpentine (p. 34). How- 
ever, he did not test the former for suoclnlo aold which 
he found In the latter. The constituents found In Venice 
turpentine are: 

1. ) A readily volatile oil. 

2.) A difficultly volatile oil. 

8. ) A large amount of colophony or plnlnlc acid. 

4. ) An Indifferent resin. 

6. ) A small amount of succinic acid. 

6. ) A small amount of bitter extractive. 

7.) A trace of resin Insoluble In petroleum. 



U. S, P. (H. Y. ) 

Terebinthlna Canadensis 
Canada Balsam 



1830. 



Plnus Balsamea. 



Similar In Its general properties to the other turp- 
entines, but more fragrant. 



U. 3. P. (Phlla.) 

Terebinthlna Canadensis. 
Canada Balsam 



1831. 
Plnus balsamea.W. IV.504. 
Succus. The juice. 
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48. 

Callllot, A . 18g0 

Sub l66 terebenthlnee des saplns redre866 a oone. 

Journ. de Pharm* , 16, p. 436. 

The author reports that he has included the ''tereben- 
thina du Canada'* in his investigations, hut his report on 
this particular turpentine is restricted to the following 
footnote (p. 441). '^Toutes propnites que j'ai reconnues 
pur la premiere fois dans la sous-resine de I'abies bal- 
sama (Journ. Comple. des Scien medic. , t. 22). Neither 
Flueckiger, who does mention this (Pharmacognosies p. 81) 
nor Cschirch who concludes that Caillot had obtained a 
crystalline "Abietine** have seen this original (Arch. d. 
Pharm. , 238, p. 488. 

U. S. P . 1842 

Terebinthina Canadensis. Canada Turpentine. 
Syn. Canada balsam. Balsam of fir. 
The Juice of Abies balsama. (Lindly Flor.Med. ). 

U. S. P . 1864 

Terebinthina Canadensis. Canada Turpentine. 

Syn. Balsam of Fir. 

The Juice of Abies balsamea (Lindley, Flor. 

Med. ) . 

Peck, C. H . 1872 

The Balsam Fir. 

Twenty-first Annual Report on the 'S. Y. 
State ITatl. Museum p. 21. 1880. Sew 
Remedies, p. 267; Ph. Journ., 40, p. 333; 
Proc. A. Ph. A* p. 

An account of the natural history of the tree with 
only a casual reference to the *^Canada balsam**. 



Digitized by 



Google 



Digitized by 



Google 



49. 

V. S. P . 1873 

Terebinthlna CanadenBls. Catnada Turpentine. 

Syn. Balsam of Fir. 

The liquid oleoresln obtained from Abies balsamea. 
(Llndley, Flor. Med. ) 



Morel. J . 1877 

The turpentines and resinous products of the Conlferae. 
II Canada Balsam. 

Pharm. Journ. . 37, p. El.; Proo. A. Ph. A. ,26, 
p. 314. 

The author gives a general acoount of the plant 
(synonyms, description) and of the oleoresln (synonyms, ex- 
traction, characters, composition) and makes a comparison 
between the results (physical constants and composition) 
obtained by Bonastre, Flflcklger and Wlrzen. 

Hltschson, Zd . 1877 

Beltraege zur Chemle der wlchtlgesen Oummlharze, 
Harse und Balsams. 

Archly, der Pharmacle 211, p. 152. 

The author outlines seyeral reactions distinguishing 
Canada balsam from turpentine. (p. 159). 

I. Alcohol and ether-alcohol dlssolTe only a portion. 
II. Ether solution Is rendered turbid alcohol. 
III. Lead Acetate produces a Insoluble In the 
cold. 
IV. Iron chloride gains shortly after mixing a turbid- 
ity which disappears uoon heating, also upon the 
addition of ether. 
7. Sodium carbonate solution does not combine at room 
temperatures. 
"VI. Chloral produces a yellow color turning to violet 
red upon standing. 
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60. 

Saxmders^ Itm . 1877 . 

Canada Balsam. 

Froo. Am. Ph. Assoc, 25, p. 337. 
Pliarm. Joum. , 37, p. 813. 

The committee on the Drug Market In Its report for 
1877 gives Mr. W, B* Brimet's (Chemist of ) aooount 
of the methods employed in seonring the oleoresin, and 
what preoautions are neoessary to insxire the best yield 
from year to year. 

Flflokiger and Hanbnry . 1879 . 

Terebinthina Canadensis. 

Fharmacographia, 2nd. ed. , p. 612. 

A general aocotint, particularly of historical 
value. 

Kradwell, S. Y. 1891 . 

Proc. W. P. A., 12, p. 37 
Proc. A. Ph. A. , p. 

Terebinthina canadensis, with a review of the 
different varieties of turpentine. 

The author identified 1-pinene in the oil by means of 
its nitrosochloride and received indictions of the presence 
of a camphor-like body. Contrary to F111ckiger*s statement, 
he obtained a crystalline substance from the resin, per- 
sumably an acid. 

gressin. L. H . 1892 . 

Notes on Pinene. 
Proc. W. P. A., 13, p. 66. 
Proc. A. Ph. A. , p. 

-The oil from Canada balsam, yield 22 p. c, was care- 
fully fractionated. An attempt to prepare an optically 
active pinene nitrosochloride gave negative results. 
(Comp. also Emmerich 1894. ) 
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51. 

Bmmerloh, H . 1894 . 

Volatile Oil from Canada Balsam. 

Amer. Joum. Pharmacy, 67, p. 156. 
Proc. A. Bh. A., 43, p. 853. 

The author reports the results of a somewhat detailed 
study of the fraotions left by Kressin (189£) not only 
Terlfying the presence of pinene, hut showing that the oil 
is more complex than at first supposed. 

Humkel, 0. G . 1896 . 

Volatile Oil of Ahies Balsamea. 

Am. Jour. Pharm. , 1896, 9. 
Am. Ph., A., 43, p. 1027. 

The author gives an accoimt of oil obtained from dis- 
tilling twigs and cones from the fir tree. In addition 
to laevogyrate pinene, laeTOgyrate bomyl acetate was 
identified. 

Dietrich, B . 1897 . 

Balsamum Canadense. 

Dezemium der Helfenberger Annalen. p. 27. 

The author records the following results, obtained 
from an analysis of Canada balsam: 

Acid number: 84.00 - 86.80. 

Iodine number: 180.42 * 236.07. 

ChlorofODrm ) 

Acetic ether )( Soluble 

Benzol ) 

Ether: Nearly soluble. 

Turpentine oil 

CSe: Almost soluble. 

Alcohol of 905^: 90.90 to 93.685S soluble. 
Petroleum ether: 83.46 to 92.73S5 soluble. 
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52. 

Dietz»> r . 1897 . 

Suedd. Apt. Ztg. , p. /-^j 

Jahreeber. d. Pharm. , 32, p. 42 

In oonneotlon with three oommerolal sasiples of Canada 
halsam the author determined the following ohemioal constants. 

I. II. III. 

Ao id value (direct) ^"''^ 84.89 85^93 84.40 

Bster value 4.64 9.83 9.00 
Saponification 

value, hot 89.43 96.76 93.40 

The acid value was determined according to Kremel's 
method, the saponification value by the ''usual method.'' 

Greg or and Bamberger 1898 ^ 

(2) 
Oesterrelfthische Ghemiker Zeitimg p. 

The methoxyl for Canada balsam was found to be 0. 

Tschirch, A. and Bruening, G . 1900 , 

Tiber den Ears balsam von Abies Canadensis 

(Canada Balsam). 

Arch. d. Pharm. t 238, 487. 
Proc. A. Ph. A., 49, p. 744. 

The authors approximate the percentages of resin acids, 
volatile oil and indifferent resin present in the oleoresins 
of resin acids. They isolated four: 

Canadinic acid, ^j^^^zO^Z (amorphous) 

Canadolic acid, CxgHgdO^ (cryst. abt. 0.3 p.c.) 

(1) Comp. also Dieterich-Salter, Analysis of resins, 

balsams and gum-resins, p. 61. 

(2) Information obtained through K. Dieterich, Analysis 
^ of resins, balsams and gum-resins, p. 6. 
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63. 
Teohlroh. A. and Braenlng, G « (con) 1900 

Oanadlnollo aold, OxsHso^g (amorphouB) 

(alpha) 
Canadlnolio acid, C19H30O2 (amorphous) 

(beta) 

There is also a resin, C2iH4oO» *3i* *1^® Volatile 
Oil. 



Blasdale. W. . 1901 . 

On Heptane from Coniferous Trees. 

Jour. Amer. Chem. Soo., 23, p. 162. 

The author found the oleoresin of Pseudotsuga 
taxifolia to yield an oil of the following nature: 

Specific gravity at 16° 0.8683 
Refract ive index at 16° 1.4764 
( alpha )d -41.120 

Iodine absorption high. 
Yield of oil about 9 per cent. 

Rabak. ? . 1904 . 

Oregon balsam. 

Fharm. Rer. , 22, p. 293. 
Proc. A. Ph. A., 63, p. 687. 

The author reriews the -earlier literature on the 
subject cold records the physical and chemical constants of 
these commercial samples of "Oregon balsam" and of their 
components, the volatile oil and resin. He also finds 
1-pinene in the volatile oil. 

Rabak. F . 1906 . 

_ Oleoresin of Abies Amabilis. 

Pharm. , Rev., 23, p. 46. 
Proc. A. Ph. A., 63, p. 686. 

The author has made a study of the physical and chem- 
ical constants of the oleoresin and its components, the 
volatile oil and resin, and has ascertained D|^dI^r«Bence of 
1-pinene in the oil. 
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yranfeforter. G. B . 1906 . 

The Pitoh and the Terpenee of the Honray Pine 
and the Douglas 71r. 

Jour. Am. Chem. Soo. , 88, p. 1467. 

The author rerlevs the yield of fir "pitoh" from dif- 
ferent grades of wood and outlines the physical and ohem- 
ioal constants of the oleoresin and volatile oil. 



Wood rich in "pitch" gires 42.4% oleoresin. 
Wood poor in "pitch* gives 11.6% oleoresin. 
Oleoresin of Douglas fir: 



Specific gravity at 20° 
Refractive Index at 20® 
(alpha )jj 

Volatile Oil of Douglas Pir: 



Specific Gravity at 20* 
Boiling point 
Refractive Index 
(alpha )t) ^ 
Yield » 22% 



0.9821 

1.61786 

-8.82° 



Steam 
Distilled 



Destructive 
Distilled 



0.8621 ^ 0.8662 ^ 
163.60-164° 167°-160° 
1.472g9 1.47246 



-47.2^ 



-29.40° 
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